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Migraine is a chronic debilitating disorder which is associated with significant morbidity. It is known to affect the productivity of work resulting in a substantial economic loss. Apart from this, migraine has a significant impact on quality of life of patients.\[[@ref1][@ref2][@ref3]\]

The converging evidence from different experimental paradigm suggest that autonomic dysfunction may be the core aspect in the pathogenesis of migraine. The studies have shown an increased cardiac dysfunction and cardiovascular disease risk in migraineurs compared to nonmigraineurs.\[[@ref4][@ref5][@ref6][@ref7]\] Abnormal activity of hypothalamic region as demonstrated by imaging studies might affect the autonomic activity.\[[@ref8][@ref9]\] In particular, chronic sympathetic dysfunction may play a key role in the pathogenesis of this disorder.\[[@ref10]\]

Although pharmacological interventions reduce the symptoms of migraine, a substantial number of patients does not improve with the medications.\[[@ref11]\] Several complementary and alternative medicine approaches such as relaxation training, biofeedback, and yoga are known to significantly reduce frequency and severity of migraine.\[[@ref12][@ref13][@ref14][@ref15]\]

Hydrotherapy is one of the oldest nonpharmacological treatments. Hydrotherapy is reported to be useful in many diseases. In particular, patients with rheumatoid arthritis, osteoarthritis, fibromyalgia, and back pain are shown to improve with hydrotherapy.\[[@ref16][@ref17][@ref18][@ref19][@ref20]\] It is known to cause initial local vasoconstriction followed by reflexive vasodilatation. Vasogenic inflammation and constrictions are hallmarks of migraine. Though, controlled studies are not available it is plausible that hydrotherapy may be useful in migraine patients. We designed this study to evaluate the efficiency of hydrotherapy in the form of hot arm and foot bath with ice massage to head in migraine patients in comparison with conventional treatment. In addition, we assessed the cardiac autonomic function using heart rate variability (HRV) before and after the treatment.

Methods {#sec1-2}
=======

Subjects were recruited through referrals from the outpatient department of neurology at National Institute of Mental Health and Neurosciences. They were asked to complete a diary regarding the headache frequency and intensity for 4 weeks. Following inclusion criteria were observed: Individuals of either gender, age 18 and above, meeting the International Classification of Headache Disorders criteria for migraine with or without aura, a headache frequency of 5--15 per month and a history of at least 2 years of migraine. Patients with marked depression, anxiety or psychosis; more than two visits/month for mental health care, open skin wound, active dermatitis, major medical illness under treatment, pregnancy, clotting disorders, recent head or neck trauma within 2 years and presence of a cardiac pacemaker or other implanted or external electrical device were excluded.

Institutional Ethics Committee approved the study and written informed consent was obtained from all the participants. Those identified through the screening process as potentially eligible subjects were scheduled to meet with the study coordinator for the consenting process and undergo a baseline medical assessment including a complete medical history and physical examination. The study neurologist confirmed the diagnosis of migraine and excluded individual from the study with other medical problems that could put the patient at risk or confound the study results. Enrolled subjects were asked to avoid changes in medications, dietary supplements, and nonpharmacologic treatments for headache during the course of the study.

Eligible subjects were instructed to maintain a daily headache diary for 4 consecutive weeks while continuing usual care. After they had completed 4 weeks of diaries, their entries are reviewed with the study neurologist to determine eligibility for the treatment phase of the study. Eligibility consists of completion of at least 80% of headache diaries and report of at least 5 migraines. They were asked to continue their headache diaries for the full duration of the study.

Subjects were randomized to any one of the two treatment arms using a concealed allocation protocol. At the subject\'s first treatment visit, the study coordinator performed a brief intake interview and then opened an opaque, sequentially numbered envelope that identifies which treatment group has been randomly selected for the subject.

Of 40 patients, 20 patients were randomly allocated to receive hydrotherapy + conventional care (drug) for 45 days, and another 20 patients were allocated to conventional therapy only for 45 days. All patients were assessed before and after the treatment using HRV, headache impact test (HIT) questionnaire, and pain visual analog scale (VAS). Assessments were carried out at baseline after randomization and 6 weeks thereafter.

Headache specific quality of life was measured using HIT-6. The scale consists of 6 items which measures headache-related disability: Pain, social functioning, role functioning, vitality, cognitive functioning, and psychological distress.\[[@ref21]\] The headache frequency was determined from the daily headache diary. Headache intensity was assessed using VAS.

Autonomic function tests were carried out in the autonomic laboratory, Department of Neurophysiology, National Institute of Mental Health and Neurosciences under standardized conditions. Artifact free, lead II electrocardiogram (ECG) was recorded in all subjects. Signals were conveyed through the analog digital converter (Power Lab, 16 channels data acquisition system, AD Instruments, Australia). The sampling rate was 1024 Hz. An error-free 5 min ECG segment was taken for analysis. Time and frequency domain parameters were computed according to the task force report on HRV.\[[@ref22]\] Time domain parameters such as standard deviation of RR intervals standard deviation of Normal to Normal interval (SDNN) in milliseconds, square root of the mean squared differences of successive intervals in milliseconds and frequency domain parameters such as low frequency (LF) spectral power in ms^2^, high frequency (HF) spectral power in ms^2^ also in HF normalized units (HF.nu), LF normalized units (LF.nu), and LF and HF ratio (LF/HF) were estimated using customized software.\[[@ref23][@ref24][@ref25]\]

Hydrotherapy procedure was as follows. Subjects were required to drink a glass of tepid water and sit in an arm and foot bath (Nature Life Company, Bengaluru) by immersing arms in arm bath and legs in foot bath tub. The temperature of the bath was maintained between 103°F and 110°F. A blanket was enveloped around the person and bath to prevent cool air from contact with skin and prevent dissipation of heat from the bath. Simultaneously, ice massage was given to the head and scalp using the ice bag for 5 min. The head was then thoroughly rubbed dry with a cloth while the subject continued to immerse his hands and feet in warm water. The duration of this arm and foot bath was for 20 min. On coming out of the bath, the arm and foot were rubbed dry using dry cloth. This intervention was given 5 days a week for 6 weeks.

The conventional care group received Nonsteroidal anti-inflammatory drugs (domperidone 10 mg, naproxen sodium 500 mg \[NAXDOM\]) (if needed) and prophylactic medication Flunarizine (Sibelium) -- 10 mg 1 tablet daily for 6 weeks.

Data analysis {#sec2-1}
-------------

Data were found to deviate significantly from a normal distribution. Square root transformation of HRV variables was done. Nonparametric inferential statistics was used. Data were analyzed using Mann--Whitney test for between the groups and Wilcoxon test to analyze within group effects in the study. *P* \< 0.05 is considered statistically significant.

Results {#sec1-3}
=======

The mean age of the study population was 32.6 ± 2.3 years; and mean duration of illness was 13 ± 2.9 years. There was a significant decrease in HIT score in add on hydrotherapy group compared pharmacotherapy alone group (*Z* = −4.894 and *P* ≤ 0.000). Within group, Wilcoxon test showed significant decrease in HIT score in hydrotherapy group (*Z* = −3.937, *P* ≤ 0.000), similar observation was noted in other group too (*Z* = −3.846, *P* ≤ 0.000). There was a significant decrease in frequency of headache after intervention in hydrotherapy group compared to conventional care group (*Z* = −4.285 and *P* ≤ 0.000). A significant decrease in intensity of headache was noted in hydrotherapy group compared to conventional group (*Z* = −5.488, *P* ≤ 0.000) \[[Table 1](#T1){ref-type="table"}\].

###### 

Data of HIT score, intensity and frequency of pain in pre- and post-treatment (*n*=20 in each group)

![](JNRP-7-109-g001)

There was a significant decrease in heart rate (*Z* = −2.380, *P* = 0.017) following intervention in hydrotherapy group compared to pharmacotherapy alone group. There was a significant increase in HF which indicates an increase in parasympathetic activity in add on hydrotherapy group (*Z* = −2.435, *P* = 0.014). There was also a significant decrease in LF/HF ratio a measure of sympathovagal balance in add on hydrotherapy group compared to pharmacotherapy alone group (*Z* = −2.867, *P* = 0.004). Wilcoxon test showed a significant decrease in heart rate (*Z* = −2.501, *P* = 0.012), LF power (*Z* = −2.501, *P* = 0.012), LF/HF ratio (*Z* = −3.285, *P* = 0.001) in add on hydrotherapy group after the treatment. However, there was no significant difference in heart rate, HF power, and LF/HF ratio in conventional care group \[[Table 2](#T2){ref-type="table"}\].

###### 

HRV parameters before and after treatment (*n*=20 in each group)
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Discussion {#sec1-4}
==========

The results from this study demonstrate that add on hydrotherapy in migraine patients improves quality of life, decreases frequency and intensity of headache after 6 weeks of treatment. To our knowledge, this is the first study which investigated effects of hydrotherapy in migraine patients.

Previous investigations have demonstrated an abnormality of HRV in migraine.\[[@ref7][@ref26][@ref27]\] Recent studies reported the beneficial influence of yoga and acupuncture on HRV in patients with migraine.\[[@ref14][@ref28]\] Our study shows similar autonomic modulatory influence of hydrotherapy.

Mechanism by which hydrotherapy brings positive effects remains speculative. Sensory stimuli of hydrotherapy may dominate the painful stimuli by activation of large diameter myelinated fibers. This may lead to loss of gate to small nociceptive impulses. Both hypo and hyperthermia are known to exert strong physiological and hemodynamic effects on the body.\[[@ref18]\] Studies have shown that warm water exposure decreases sympathetic power and increase vagal tone.\[[@ref29][@ref30]\] It is plausible that vasogenic inflammation and constriction that are hallmarks of migraine may be modulated by thermal applications resulting in clinical improvement.

One of the major limitations of the study was that the patients were not on daily analgesic medication and were required to take medication only on a need basis. Only prophylactic medication was taken daily for the period of 45 days. The variability in medication intake could have partly confounded the results though medication intake was significantly more in pharmacotherapy alone group compared to hydrotherapy group. Conversely, hydrotherapy interventions could have helped patients need for medication. Future studies should compare this intervention with standard nonpharmacologic control arms such as relaxation and biofeedback that has been shown in a meta-analysis to reduce headache symptoms.

The findings from this study show benefit of hydrotherapy in reducing headache symptoms and improving quality of life. Further studies with larger sample size are needed to confirm these findings.
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